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DETAILED ACTION 

1 . A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1 .17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.1 14, and the fee set forth in 37 CFR 1.17(e) 

has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.1 14. Applicant's submission filed on 01/07/2008 has been entered. 

2. The amendment filed 01/07/2008 has been received and considered. Claims 23-43 are 
presented for examination. 

Claim Rejections - 35 USC § 112 

3. The following is a quotation of the first paragraph of35U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

4. Claims 23 and 39 are rejected under 35 U.S.C. 1 12, first paragraph, because the 
specification, while being enabling for placing first geometric construct into a second geometric 
construct, does not reasonably provide enablement for defining a neutronic characteristic of the 
second geometric construct as if the second geometric construct geometric construct were 
completely filled with a plurality of the first geometric constructs without explicitly placing the 
first geometric construct throughout the second geometric construct. The specification does not 
enable any person skilled in the art to which it pertains, or with which it is most nearly 
connected, to make the invention commensurate in scope with these claims. After placing first 
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geometric construct into a second geometric, how does the step of defining a neutronic 
characteristic of the second geometric construct take place without explicitly placing the first 
geometric construct throughout the second geometric construct? Once first geometric construct 
into a second geometric, how is it enabled to not placing the first geometric construct to 
determine a neutronic characteristic of the second geometric construct?? Once first geometric 
constructs are placed in a second geometric, how come the second geometric construct were 
completely filled with a plurality of the first geometric constructs without placing the first 
geometric?? 

5. Claim 35 and 41 are rejected under 35 U.S.C. 1 12, first paragraph, as failing to comply 
with the written description requirement. The claim(s) contains subject matter which was not 
described in the specification in such a way as to reasonably convey to one skilled in the relevant 
art that the inventor(s), at the time the application was filed, had possession of the claimed 
invention. The claim contains a negative limitation that is "the first geometric constructs do not 
possess identical neutronic characteristics", but that does not have basis in the original 
disclosure. 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the im ention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 
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7. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3 . Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

8. Claim 23-26, 28-29, 31-38, and 39-43 are rejected under 35 U.S.C. 103(a) being 
unpatentable over Haruyama (US Pub No. 2003/0012324), in view of Solid Edge (User's Guide 
of Solid Edge), and further in view of Iverson (US H744). 

As per claims 23, 32, 33, and 39, Haruyama teaches a method of modeling a fissile 
system in a neutronics modeling method (Fig. 1 1-13, [0041]-[0043]) comprising: 

(Claims 23, 32, 33, and 39) defining at least one ncutronic characteristic of the second 
geometric construct as if the second geometric construct were completely filled with a plurality 
of the first geometric constructs without explicitly placing the first geometric construct 
throughout the second geometric construct (Fig. 11-13, [0041]-[0043]); 

the second geometric constructs (Fig. 11-13, [0041]-[0043]); and 

(Claims 33 and 39) defining at least one neutronic characteristic of the third geometric 
construct as if the third geometric construct contains the at least one second geometric construct 
based on the placement and neutronic characteristics of the at least one second geometric 
construct (Fig. 11-13, [0041]-[0043]). 
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Haruyama fails to teach explicitly (Claims 23, 32, 33, and 39) placing at least one first 
geometric construct into a second geometric construct; and 

(Claims 23, 32, and 39) performing a criticality analysis on the fissile system and the first 
construct. 

(Claims 33 and 39) placing at least one of the second geometric construct into a third 
geometric construct. 

Solid Edge teaches (Claims 23, 32, 33, and 39) placing at least one first geometric 
construct into a second geometric construct (Pages 69 and 33, Chapter 2, Pages 195- 229, 252, 
260-263); and 

(Claims 33 and 39) placing at least one of the second geometric construct into a third 
geometric construct (Pages 69 and 33, Chapter 2, Pages 195- 229, 252, 260-263). 

Iverson teaches (Claims 23, 32, and 39) performing a criticality analysis on the fissile 
system (Col. 5 lines 59-67, col. 6 lines 1-4). 

Haruyama, Solid Edge, and Iverson are analogous art because they are both related to a 
computer analysis. 

Therefore, it would have been obvious to one of ordinary skill in the art of at the time the 

invention was made to include placement of geometric construct of Solid Edge and criticality 
analysis of Iverson, with the method of fissile system of Haruyama to increase software 
performance with an interface that ensures maximized user productivity (Solid Edge: Page 2). 
Furthermore, Iverson teaches safer design of processing and storage equipment (Col. 2 lines 14- 
32). 
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As per claims 24, Haruyama teaches wherein the second geometric construct is a region 
to be modeled in a neutronics modeling method (Fig. 1 1-13, [0041]-[0043]). 

As per claim 25, 26, and 28-29, Haruyama fails to teach explicitly (Claim 25) wherein the 
first geometric construct includes a generally rectangular body having curved surfaces on the 

generally rectangular body; 

(Claim 26) wherein the curved surfaces are shaped as a portion of a surface of a cylinder 
or a sphere; 

(Claim 28) wherein the first geometric construct is formed by forming at least one 
interstitial region, the first geometric construct being formed by boundaries of the at least one 
interstitial region; 

(Claim 29) wherein the boundaries of the at least one interstitial region are shaped such 
that the formed first geometric construct is cylindrical or spherical; and 

Solid Edge teaches (Claim 25) wherein the first geometric construct includes a generally 
rectangular body having ciirved siufaces on the generally rectangular body (Page 34 and 75, 
Chapter 2); 

(Claim 26) wherein the curved surfaces are shaped as a portion of a surface of a cylinder 
or a sphere (Page 34 and 75, Chapter 2); 

(Claim 28) wherein the first geometric construct is formed by forming at least one 
interstitial region, the first geometric construct being formed by boundaries of the at least one 
interstitial region (Page 34 and 75, Chapter 2); and 

(Claim 29) wherein the boundaries of the at least one interstitial region are shaped such 
that the formed first geometric construct is cylindrical or spherical (Page 34 and 75, Chapter 2). 
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As per claims 3 1 and 38, Haruyama teaches geometric construct and wherein each 
geometric construct represents an object in a fissile system and has associated neutronic 
characteristics of the represented objects (Fig. 1 1-13, Solid Edge: Page 34 and 75, Chapter 2) 

Haruyama fails to teach explicitly an effective neutron multiplication factor of a modeled 

system. 

Iverson teaches an effective neutron multiplication factor of a modeled system (Col. 5 
lines 60-68, Col. 6 lines 1-4). 

As per claim 34, Haruyama teaches neutronic characteristics. 

Haruyama fails to teach explicitly repeated N times with Nth geometric constructs so as 
to form a plurality of levels of embedded geometric constructs and placement of geometric 
constructs, and wherein N is a positive integer (Fig. 11-13, [0041]-[0043]). 

Solid Edge teaches repeated N times with Nth geometric constructs so as to form a 
plurality of levels of embedded geometric constructs and placement of geometric constructs, and 
wherein N is a positive integer (Page 34 and 75, Pages 195- 229, 252, 260-263, Chapter 2). 

As per claims 35 and 41, Haruyama teaches the first geometric and second constructs do 
not possess identical neutronic characteristics (Fig. 11-13, [0041]-[0043]). 

As per claim 36 and 40, Haruyama fails to teach explicitly wherein a plurality of the first 
geometric constructs are placed into the second geometric construct and at least two first 
geometric constructs of the plurality of first geometric constructs spatially overlap and form an 
overlapping region within the second geometric construct. 
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Solid Edge teaches wherein a plurality of the first geometric constructs are placed into the 
second geometric construct and at least two first geometric constructs of the plurality of first 
geometric constructs spatially overlap and form an overlapping region within the second 
geometric construct (Page 34 and 75, Pages 195- 229, 252, 260-263, Chapter 2). 

As per claim 37, Haruyama teaches defining at least one neutronic characteristic of the 
second geometric construct (Fig. 11-13, [0041]-[0043]). 

Haruyama fails to teach explicitly rotating the first geometric construct within the second 
geometric construct and placement and the rotation of the first geometric construct. 

Solid Edge teaches rotating the first geometric construct within the second geometric 
construct and placement and the rotation of the first geometric construct (Page 34 and 75, Pages 
195- 229, 252, 260-263, Chapter 2). 

As per claim 42, Haruyama teaches neutronic characteristic of one second geometric 
construct of the at least two second geometric constructs. 

Haruyama fails to teach explicitly forming the overlapping region. 

Solid Edge teaches forming the overlapping region (Page 34 and 75, Pages 195- 229, 
252, 260-263, Chapter 2). 

As per claim 43, Haruyama wherein the one second geometric construct of the at least 
two second geometric constructs forming the overlapping region is chosen based on its inherent 
priority or user input. 
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Solid Edge teaches wherein the one second geometric construct of the at least two second 
geometric constructs forming the overlapping region is chosen based on its inherent priority or 
user input (Page 34 and 75, Pages 195- 229, 252, 260-263, Chapter 2). 

9. Claim 27 and 30 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Haruyama (US Pub No. 2003/0012324), in view of Solid Edge (User's Guide of Solid Edge), in 
view of Iverson (US H744), further in view of Kitamura et al. (US Patent No. 5,936,628). 

Haruyama as modified by Solid Edge and Iverson teaches most all of the instant 
invention as applied to claims 23-26, 28-29, 31-38, and 39-43 above. 

Haruyama as modified by Solid Edge and Iverson teaches (Claim 27) the curved surfaces 
are shaped (Solid Edge: Page 34 and 75, Chapter 2); and 

(Claim 30) the boundaries of the at least one interstitial region are shaped such that the 
formed first geometric construct is shaped according (Solid Edge: Page 34 and 75, Chapter 2). 

Haruyama as modified by Solid Edge and Iverson fails to teach explicitly quadratic 
surface equations 

BCitamura et al. teaches quadratic surface equations (Col. 13 lines 45-59). 

Haruyama as modified by Solid Edge and Iverson and Kitamura et al. are analogous art 
because they are both related to a modeling. 

Therefore, it would have been obvious to one of ordinary skill in the art of at the time the 
invention was made to include quadratic surface equations of Kitamura et al., with the method of 
fissile system of modeling of Haruyama as modified Solid Edge and Iverson because Kitamura et 
al. teaches advantages of the system that can be utilized effectively (Col. 3 lines 12-20). 
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Response to Arguments 

10. Applicant's arguments filed 01/07/2008 have been fiiUy considered but they are not 
persuasive. 

Examiner respectfiiUy withdraws Claim Objections in view of the amendment and/or 
applicant's arguments. 



Examiner respectfiiUy withdraws Claim Rejections - 35 USC § 101 in view of the 
amendment and/or applicant's arguments. 



Applicants have argued, with respect to 1 12 rejections, that: 

With regard to the Examiner's question. Applicants again submit that the specification 
discloses several example embodiments that specifically enable defining a neutronic 
characteristic of the second geometric construct as if it were filled with the first. 
Paragraphs [0095]-[0100] and accompanying figures 7 and 15C discuss and enable the 
situation where the particle leaves the first geometric construct and enters a further 
geometric construct having the same properties as the first. See Spec [0097]-[0098]; 
FIG. 15C. In this way, the particle may interact with several first geometric constructs, so 
long as it remains within a particular region. The interactions are based on neutronic 
characteristics, including, for example, system geometry, mean fi-ee path, boundary 
reflectivity, and boundary position. See SpecTIH [0030], [0097]; FIG. 15C. Thus, as stated 
in the specification as filed, because a neutron may continuously interact with a first 
geometric construct based on characteristics of the first geometric construct while inside 
the bounds of a second geometric construct, an "average" neutronic characteristic of a 
second geometric construct may be defined as if it were filled with a first geometric 
construct based on a single instance of the first geometric construct, as recited in claims 
23 and 39. 

The examiner does not find applicants' argument persuasive since the argument does not 
coincide with the claim. The arguments seem to describe a well known scientific concept of 
Covalent bond in Chemistry. However, it does not explain the claim limitation. Further, the 
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applicants have not specifically pointed out how the claim limitation has enabled. Thus, 
Claim Rejections - 35 USC §112 are maintained. 



Applicants have argued that: 

Applicants respectfully submit that Haruyama fails to teach or suggest "defining at least 
one neutronic characteristic of the second geometric construct as if the second geometric 
construct were completely filled with a plurality of the first geometric constructs." 
Haruyama teaches no geometric construct completely filled with another or neutronic 
characteristics defined by such filling. Rather, FIGS. 11-13 of Haruyama illustrate 
measuring radioactivity of containers of different geometries and contents. See [0041]- 
[0043] and [0065]-[0067]. This measurement is not a modeling system nor is it filling 
any region or defining a region as if it were filled for determining a neutronic 
characteristic of the region for such modeling. 

The examiner disagrees since Haruyama teaches solid radioactive waste that is positioned 

between the neutron detector and the pair of neutron generating tubes in a face-to-face 

relationship that corresponds to "defining at least one neutronic characteristic of the second 

geometric construct". Further in response to applicant's argument that " as if the second 

geometric construct were completely filled with a plurality of the first geometric constructs", 

a recitation of the intended use of the claimed invention must result in a structural difference 

between the claimed invention and the prior art in order to patentably distinguish the claimed 

invention from the prior art. If the prior art structure is capable of performing the intended 

use, then it meets the claim. 



Conclusion 
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1 1 . Any inquiry concerning this communication or earlier communications from tlie 
examiner should be directed to Eunhee Kim whose telephone number is 571-272-2164. The 
examiner can normally be reached on 8:30am-5:00pm Monday to Friday. 
If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, Paul 
Rodriguez can be reached on 571-272-3753. The fax phone number for the organization where 
this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent Application 

Information Retrieval (PAIR) system. Status information for published applications may be 

obtained from either Private PAIR or Public PAIR. Status information for unpublished 

applications is available through Private PAIR only. For more information about the PAIR 

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 

like assistance from a USPTO Customer Service Representative or access to the automated 

information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Eunhee BCim/ 
Examiner, Art Unit 2123 

/Paul L Rodriguez/ 
Supervisory Patent Examiner, 
Art Unit 2123 



